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AURISTATIN-RELATED COMPOUNDS, CONJUGATED AURISTATIN
COMPOUNDS, AND METHODS OF USE THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS
{6001 The invention claims the benefit of U.S. Provisional Application No. 62/957 780,
filed on January 6, 2020, the contents of which are incorporated herein by reference iu their
entirety.
FHELD OF THE INVENTION
{8002} The present disclosure relates generally to novel compounds of the auristatin
family. The present disclosure also generally relates to novel linkers for coupling a payload to
ancther molecule, such a target-binding molecule. The present disclosure also generally relates to
novel linker-toxin molecules. The present disclosure relates to target-binding molecules
conjugated to novel linker-toxin molecules, where the toxin is a novel compound of the auristatin
family.
REFERENCE TO SEQUENCE LISTING
{6603] The Sequence Listing submitted electronically concurrently herewith pursuant 37
C.FR. § 1821 in computer readable form (ASCH format} via EFS-Web as file name
CYTX 070 PCT ST2S.txt is incorporated herein by reference. The ASCH copy of the

Sequence Listing was created on January 6, 2021 and 1s 48 kilobytes in size.

BACKGROUND OF THE INVENTION
{6004} Several short peptidic compounds, known as dolastatins, have been isolated from
natural sources or and found to have antimitotic biological activity by biuding to and blocking
the polymerization of tubulin. Analogs of these compounds, known as auristating, have also been

prepared, and some were found to have similar activity.

{0005} Such molecules are used therapeutically by conjugating them via a chemical
linker to a target-binding moiety, such as a target-specific monoclonal antibody, thereby
delivering the toxic payload in a target-specific manner. The efficacy and safety of such
molecules can depend on the nature of the toxin and the stability of the connecting linker, as
hinkers with low stability will release the drug i sifi, thereby potentially increasing the toxicity

and tolerability of the drug.
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{6006} Conjugation of drug to antibodies or activatable antibodies typically rely on
chemical reactions that link the drug to amino or thiol side chains on the heavy or light chains.
However, reliance on these native amino acid residues may result in varying stoichiometries
between the drug and the antibody {(DAR) after conjugation, or the need to reduce the antibody
to break existing cysteine disulfide bonds to allow conjugation.
{6087} Accordingly, there is a continued need in the field of drugs with suitable efficacy
and sufficiently stable linkers. There s also a continued need in the field for novel antibody
variants that allow controlled, site-specific conjugation.
BRIEF SUMMARY OF THE INVENTION

{0008} Provided herein are compounds of formulae (1), (I1), and {(I1};
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wherein R1 13 a hydrogen or a Cis alkyl group and wherein R is selected from the group
consisting oft a hydrogen, a Cis alkyl, a linker, or a group X1-Y1-* wherein * is the point of

attachment to the nitrogen,
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wherein R3 is an agent attached to formula (I1) where the point of attachment is a
nitrogen, sulfur, oxygen, or carbon atom and wherein R2 is a moiety attached to formula (If)
wherein the point of atiachment is selected from the group consisting of a chlorine group, an

todine group, a bromine group, and a thiol group,
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wherein R2 i3 a moiety attached to formula (I} wherein the point of attachment is
selected from the group consisting of: a chlorine group, an iodine group, a bromine group, and a

thiol group.

{6089] Provided herein are antibodies and activatable antibodies wherein Kabat position
328 is a cysteine. In some embodiments, the compounds of formulae (1}, (II), and (Iif) are
conjugated to a polypeptide. In some embodiments, the compounds of formulae (I), (1), or (111}

are conjugated to an antibody to a side chain thiol group of a cysteine at Kabat position 328.

{6010} In some embodiments of the compound of formula (I} of the present disclosure,
Y1 is an oxycarbony] group and X1 is a Cre alkyl group, a 9-fluorenyimethyl group, a benzyl
group, or a tert-buty! group. In some embodiments of the compound of formula (I}, Rl isa
methyl group and R is a hydrogen. In some embodiments of the compound of formula (I3, X1-Y1

is a 9-tlnorenylmethoxycarbony! (Fmoc) group.

{0011} in some embodiments of the compound of formula (II) of the present disclosure,
R2 is a target-binding moiety, wherein the poiot of attachment at R2 is a thiol group. In some
embodiments of the compound of formula (11}, the target-binding moiety is an isolated antibody
or an antigen binding fragment thereof (AB) that specifically binds to the target. In some
embodiments of the compound of formula (I1), the target-binding moiety is an activatable
antibody that, in an activated state, specifically hinds to the target, and the activatable antibody
includes an antibody or an antigen binding fragment thereof (AB) that specifically binds to the
target, a masking moiety (MM} coupled to the AB, wherein the MM inhibits the binding of the
AB to the target when the activatable antibody is in an uncleaved state, a cleavable moiety (CM)
coupled to the AB, wherein the CM is a polypeptide that functions as a substrate for a protease.
In some embodiments of formula (11}, the MM has a dissociation constant for binding to the AB

that is greater than the dissociation constant of the AB to its target, the MM does not interfere or
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compete with the AB for binding to its target when the activatable antibody is in a cleaved state,
the MM is a polypeptide of no more than 40 amino acids in fength, the MM polypeptide
sequence is different from that of the target sequence, and/or the MM polypeptide sequence is no
more than 50% ideutical to any natural binding partner of the AB. In some emabodiments of
formula (11}, the target is selected from the group consisting of CD44, CI147, CD166, 1T(Ga3,
ITGBI, PSMA, and SLC34A2. In some embodiments of formula (I1), the agent is selected from
the group consisting of auristatin E, monomethy! auristatin F (MMAF), monomethy! auristatin B
(MMAE), monomethyl auristatin D (MMAD), maytansinoid DM4, maytansinoid DM a

calicheamicin, a duocarmycin, a pyrrolobenzodiazepine, and a pyrrolobenzodiazepine dimer

{6012} In some embodiments of formula (13, R is a linker. In some embodiments, the
tinker i3 a cleavable linker. In some embodiments, the linker is linked to a target-binding moiety.
In some embodiments, the target-binding moiety is an antibody or antigen binding fragment
thereof. In some embodiments, the target is selected from the group consisting of CD44, CD147,
CD oo, ITGa3, ITGh1, PSMA, and SLC34A2. In some embodiments, the antibody or
activatable antibody comprises a cysteine residue at Kabat position 328,

{0013} In some embodiments, the compound of formula (I}, (1), or (11T} is linked to a
polypeptide to a thiol group. In some embodiments, the thiol group is a thiol group side chain of
a cysteine residue. In some embodiments, the cysteine residue 18 a cysteine residue at Kabat
position 328 of an antibody.

{6014 In some embodiments of the present disclosure, a method of conjugating a
method of conjugating a compound to a polypeptide, the method comprising conjugating a
compound of formula (I} to a polypeptide, wherein R1 is a hydrogen or a C1-0 alkyl group,
wherein R is selected from the group consisting of: a hydrogen, a C1-6 alkyl, a linker, or a group
X1-Y1-* wherein * is the point of attachment to the nitrogen; and wherein Y1 is an oxycarbonyl
group and X1 is a C1-6 alkyl group, a 9-fluorenyhmethyl group, a benzyl group, or a tert-butyl
group, wherein at least one equivalent of the compound of formula (1) or a derivative thereof is
conjugated to the polypeptide.

{6015] In some embodiments of the present disclosure, a method of conjugating a
method of conjugating a compound to a polypeptide, the method comprising conjugating a

compound of formula (II) to a polypeptide, wherein R2 is a moiety attached to formula (1)
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wherein the point of attachment is selected from the group consisting of® a chlorine group, an
todine group, a bromine group, and a thiol group.

HEGY] in some embodiments of the present disclosure, a method of conjugating a
method of conjugating a compound to a polypeptide comprises reducing the polypeptide with a
reducing agent, wherein at least one disulfide group is reduced io a free thiol group, re-oxidizing
the polypeptide with an oxidizing agent without oxidizing the free thiol group, and conjugating

the compound of formula (1) or (111} to the free thiol group.

BRIEF DESCRIPTION OF THE DRAWINGS
{0017} Figure 1 is a schematic overview of a synthetic path to auristatin species of the
present disclosure,
{6018} Figures 2A and 2B show graphs depicting the exemplary in vifro stability of a
tinker of the present disclosure to activated cathepsin B.
{0019} Figures 3A and 3B show graphs depicting exemplary i vigro stability of a linker
of the present disclosure to activated lvsosomes.
{6028] Figure 4 shows a process flow diagram of an exemplary method of linker-toxin

activation and conjugation of the linker-toxin to an antibody.

DETAILED DESCRIPTION OF THE INVENTION
{6021} The present disclosure relates generally to novel compounds of the auristatin
family. The present disclosure alse generally relates to novel linkers for coupling a payload to
another molecule, such a target-binding molecule. The present disclosure also generally relates to
novel linker-toxin molecules. Examples of such embodiments are described in the examples
below.
{6022} In some embodiments, a target-binding rooiety to which compounds of the present
disclosure can be conjugated include anti-PSMA antibodies, examples of which are described in

the sequences below:
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Table 1. VL CDR Amino Acid Sequences

PCT/US2021/012364

Antibody VLCDRL (SEQIDNG:} | VLCDR2(SEQID | VL CDR3 {SEQID
MO NG}
[AglAB-4 SEQUENCE SEQUENCE SEQUENCE
cHY75-2211.61{L328C)k | (SEQLID NO: 1) (SEQIDNO: 2} | {SEQID NO: 3)
RSSQSLLHSDGYNYLD LGSNRAS MOALOTPWT
[AglAB-5 SEQUENCE SEQUENCE SEQUENCE
cHY75-2a7.G1{CI9V;L328CHk | (SEQID NO: 4) {SEQID NO: 5) {SEQID NG: 6}
RASQGISNWLA AASSLOS QOQANSFRPLY

Table 2. VH CDR Amino Acid Seguences

Antibody VH CDR1 (SEQ | VH CDR2 {SEQID NO:) | VH CDR3 {SEQ ID NO:)
1D NO:)
faglag-4 SEGUENCE SEQUENCE SEQUENCE
cHYT5- (SEQIDNO: 7} | (SEQID NO: 8) (SEQLID NO: 9)
2all.GL{L328Ck SYDMH VIWYDGSNEYYADSLKG | VIAARTFYYYGMDY
[Ag]lAB-5 SEQUENCE SEQUENCE SEQUENCE
cHY75- {SECLID NO: 10) | (SEQID NO: 11) (SEQ 1D NO: 12)
2a7.GL{CI9Y;L328Ckk | NYWMS NIKKDGSEKFYVDSVKG | EIQLYLGOH
Table 3. VL FR Amino Acid Sequences
Antibody VL FRL VLEFR2 YLFR3 VL FR4
{SEQ 1D NO:) {SEQ ID NO:) {SEQ ID NO:) {SEQLID
NO:)
[AglAB-4 SEQUENCE SEQUENCE SEQUENCE SEQUENC
cHYT5- {SECLID NO: 13} (SEQIDNO: | {SEQID NO: 15) £
2all.GL{L328 | DIVIMTQSPLSLPVTPG | 14) GVPDRFSGSGSGTDFTLKISRY | {SEQID
Cik EPASISC WYLQKSGQS | EAEDVGVYYC NO: 16)
POLLEY FGOGTKY
EIKR
[AglAB-S SEQUENCE SEQUENCE SEQUENCE SEQUENC
cHY75- {SEQID NO: 17} {SEQID NO: | {SEQID NO: 19) £
237.G1{CI9Y;L | DIGMTQSPSSVSASY | 18) GYPSRFSGSGSGTDFTLTISNL | {SEQID
338CHk GGRVTITC WYQQKPGKA | QPEDFASYYC NO: 20)
PRLLEY FGGGTKY
EiKR
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Table 4. VH FR Amine Acid Sequences
Antibody ¥H FR1 VH FR2 VH FR3 Vi FR4
(SECHID NO:} {SEQ ID NOY) {SEQID NOY) {SEQID
NG
{AglAB-4 SEQUENCE SEQUENCE SEQUENCE SEQUENC
cHV75- (SEQLID NO: 21) (SEQIDNO: | (SECLID NO: 23 £
2alL.G1{L32 | QVOLVESGGGVVQPGRSL | 22} RFTISRDNSKNTLYLOMNSL | (SEQID
8CHk RLSCAASGFTFS WVROAPGK | RAEDTAVYYCAR NO: 24)
GLEWVA WGQGTT
YTVSS
{AglAB-S SEQUENCE SEQUENCE SEQUENCE SEQUENC
cHY75- {(SEQL 1D NO: 25) (SEQID NO: | (SEQID NO: 27) £
2a7.GL{CO8Y; | EVQLVESGGGLYQPGGSL | 26) RFTISRDNAKNSLYLGINSLR | {SEQID
L328CHk RLSCAASGITFS WVRQAPGK | AEDTAMYYCAR NQO: 28}
GLEWVA WGQAGTL
VTVSS

Table 5. VL Domain Amino Acid Sequences

Yariable region {(double underline), constant region {dotied underline)

Antibe VL {SEQ ID NG
dy
[Ag]A | SEQUENCE
B-4 (SEQ ID NC: 29
cHv7S | DIVMTOSPLSLPVTPGEPASISCRSSQSLLHSDGYNYLDWYLOKSGQSPOLLIYLGSNRASGVPDRES
- GoGSGT
2a11.G
HL328

O)k
[AglA | SEQUENCE

B-5 | (SEQ ID NO: 30}
cHv75 | DIGMTQSPSSVSASVGGRVTITCRASQGISNWLAWYQOKPGKAPKLLIYAASSLOSGVRSRESGSG

~ SGIDETLUISNLOPEDFASYYCOOANSFPLIFGGGTKVEIKRTVAAPSYFIFPESDEQLKSGTASVVCL
2a7.G1
(C99Y
J1.328

Ok

Table 6. YH Domain Amine Acid Sequences

Variable region (double underline), constant region (dotted underling)
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Antib
ody

VH (SEQ 1D NO3)

{AglA
B-4

cHv7

SEQUENCE

(SEQC ID NO: 31)
OVQLVESGGGVVOPGRSLRLSCAASGFTRSSYDMHEWYVROAPGKGLEWVAVIWYDGSNKYYADSL
KGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARVIAARTEYYYGMDVWGOGTTVTVSSASTKGPS

GTOTYICNYNHKPSNTRY DKV ERKSCDKTHICRRCPAPELLGGROVELEPPKPKDTLMISRTREVIC
VVYDVSHEDPEVKENWYYDGYEVHNAKTIKPREEQYNSTYRYYSVLTVEHODWINGKEYKCKYSNK

28CHk

(3EQ ID NO: 32)
EVQLVESGGGLYOPGGSLRISCAASGITFSNYWMSWVYROAPGKGLEWVANIKKDGSEKFYVDSVK

............................................................................................................................................................. 2

Table 7.

VL Nucleic Acid Seguences

Antib
ody

Nucleotide sequences

[AglA
B-4

cHv7
5.

2ail.

GI{L

328C)
k

(SEQ ID NO: 332)
GATATIGTGATGACTCAGTCTCCACTCTCCCTGCCCQTCACCCCTGGAGAGCCGECCTCCATCTC
CTGCAGGTCTAGTCAGAGCCTCOTGCATAGTGATGGATACAACTATTTGGATIGGTACCTGCAG
AAGTCAGGGCAGTCTCCACAGLTCCTGATCTATTTGGGTTCTAATCGGGLCTCCGGGETCCLTGA
CAGGTTCAGTGGLAGTGGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCGTGRACGTTCGGLCAAGGGACT
AAGGTGGAAATCAAACGCACTGTCGUTGCACCATCTGTCTTCATCTTCCCGLCATCTGATGAGCA
GTTIGAAATCTGGAACTGCOTCTGTTGTOTGLCTGCTGAATAACTTCTATCCCAGAGAGGLCAAAG
TACAGTGGAAGGTGGATAACGCLCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGLAGEG
ACAGCAAGGACAGCACCTACAGLCTCAGCAGCACCOTGACGUTGAGCAAAGCAGALTACGAGA
AACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGITCGLCCGTCACAAAGAGCTT
CAACAGGGRAGAGTGET
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Antib
ody

Nucleotide sequences

lagjA
B-5

cHv7
5.
2a7.G
O
ViL3
280k

SEQUENCE

(SEQ ID NG: 34;
GACATCCAGATGACCCAGTCTCCTTICTTCCGTGTCTGCATCTGTAGGAGGCAGAGTCACCATCAL
TTGTCGGGLGAGTCAGGGTATTAGCAACTGGTTAGCCTGGTATCAGCAGAAALCAGGGAAAGL
CCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGETCCCATCAAGGTTCAGLGGCA
GTGGATCTOGGACAGATTTCACTCTCACCATCAGCAACCTGCAGLCTGAAGATITTIGCAAGTTAC
TATTGTCAACAGGLTAACAGTTTCCCCOTCACTTTICGGLGOAGGGACCAAGGTGRAGATCAAAL
GGACTGTCGCTGCACCATCTGTCTTICATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGBAALT
GCCTCTGTTIGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCLCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCRGGTAACTCCCAGGAGAGTETCACAGAGCAGGRACAGTAAGGACAGCA
CCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGC
CTGCGAAGTCACCCATCAGGGCOTGAGCTCGLLCGTCACAAAGAGCTTCAACAGGGGAGAGTG
T

Tabie 8,

VH Nucleic Acid Sequences

Antib
ody

Mucleotide sequences

{AglA
B-4
eHv7
K.
2ali.
GUL
328C)
k

-
S

QUENCE

(3EQ ID NO: 35)
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGELGTGETCCAGCCTGGGAGGTCCCTGAGALCTCTCC
TETGCAGCGTCTGGATTCACCTTCAGTAGCTATGACATGCACTGGGTCCGCCAGGLTCCAGECA
AGGGGCTGGAGTGGGTGGCAGTTATITGGTATGATGGAAGTAATAAATACTATGCAGACTCCTT
GAAGGGLCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATITGCAAATGAACAGC
CTCAGAGCCGAGGACACGRLTGTGTATTACTGTGLGAGGOETTATAGCAGCTCGTACCTTCTALT
ACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGUATCCACCAAGG
GCCCATCGGTCTTCCCCCTOGCACCCTCCTCCAAGAGCACCTCTGGEGEGCACAGLGGLCCTGRE
CTGCCTGGTCAAGGACTACTTCCCLGAACCGETRACGETGTCOTGOAACTCAGGLGLCCTGALC
AGCGGCGTGCACACCTTCCCGGOTETCCTACAGTCCTCAGGACTCTACTCOCTCAGCAGLGTGGT
GACCGTGCCCTCCAGCAGCTTGGHLACCCAGACCTACATCTGUAALGTGAATCACAAGCCCAGT
AACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCALCGT
GCCCAGCACCTGAACTCCTGGGGGGACCETCAGTOTTCCTCTTCCCCCCAAAALCCAAGGACALC
CTCATGATCTCCOGGACCCCTGAGGTCACATGLGTGRTEGTGRACGTGAGCCACGAAGACCCTG
AGGTCAAGTTCAACTGGTACGTGGACGGLGTGGAGGTGCATAATGCCAAGACAAAGLCGLGEE
AGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGALTGGT
GAATGGCAAGGAGTACAAGTGIAAGGTCTCCAACAAAGCCTGCCCAGLCCCCATCGAGAAAAC
CATCTCCAAAGCCAAAGGGLAGCCLCGAGAACCACAGGTGTACACCCTGLCCCCATCCLGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCG
COGTGGAGTGOBAGAGCAATGEGCAGULGGAGAACAACTACAAGACCACGLCTCLCGTGCIGG
ACTCCGACGGUTCOITCITCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGE
GAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGARCCTCT
CCCTGTCTCCGGGTAAA
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Antib Nucleotide sequences
ody
[AglA | SEQUENCE
B-5 | (SEQ ID NO: 36)
cHv7 | CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTEGGGGGETCCCTGAGALTCTCC

TGTGCAGCCTCTGGAATCACCTTITAGTAATTATTGGATGAGUTGGRGTCCGCCAGGUTCCAGGGA
AGGGACTGGAGTGGGTGGCCAACATAAAGAAAGATGGAAGTGAGAAATTCTATGTGGACTCTG
TGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATCAALAG
CCTGAGAGCCGAGGACACGGLTATGTATTACTGTGCGAGAGAAATACAGCTATACCTGCAGCAL
TGGGGLCAGGGCACCCTGGTCACCGTCTCCTCAGCATCCACCAAGGGCCCATCGETITTCLCCLT
GGCACCCTCCTCCAAGAGCACCTCTGRGGGCACAGLGGLICTGGRITRLCTGE TCAAGGALTA
CTTCCCCGAACCGGTGACGOTETCETGGAACTCAGGUGLCCTGACCAGCGGLGTGCACALCTTC
CCGGOTGTCCTACAGTCOTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGLOCTCCAGCAG
CTTGGGCACCCAGACCTACATCTGCAACG TGAATCACAAGLCCAGLAACACCAAGGTGGACAAG
AAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCALCTGAACTCCOT
GGOGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGALCCE
CTGAGGTCACATGCGTGGTOGETGGACGTGAGCCACGAAGACCOTGAGGTCAAGTTCAACLTGGT
ACGTGGACGGCGTGEAGGTGCATAATGCCAAGACAAAGCCGLGGGAGGAGTAGTACAACAGT
ACGTACCGTGTGETCAGCGTCCTCACCGTCCTGLACCAGGACTGGCTGAATGGLAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCTGCCCAGCCCCCATCGAGAMAACCATCTCCAAAGUCAAAGG
GCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCLGGGAGGABATGACCAAGAACCA
GGTCAGCCTGACCTGUCTGGTCAAAGGUTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAG
CAATGGGCAGCCGGAGAACAACTACAAGACCACGLCTCCCGTGLTGGACTCCGALGGITICTTC
TTCCTCTATAGCAAGCTCACCGTOGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGLY
CCOTGATGCATGAGGITITGCACAACCACTACACGCAGAAGAGLCTCTCCCTETCTCCGGGETAA
A

.
2a7.G
199
Y:L3
28k

j6023] In some embodiments, a target-binding moiety to which compounds of the present
disclosure can be conjugated include anti-SLC34 A2 antibodies, examples of which are described

in the sequences below:

Table 9. VL. COR Amino Acid Sequences

Antibody VL CDRL (SEQID NG} | VLCDRZ (SEQID | VL CDRI(SEQID
NG} NG:)
{AglaB-2 SEQUENCE SEGUENCE SEQUENCE
cHv83-3223.G1{L328Ckk {SEQ 1D NO: 37) {SECLID NO: 38} | {SEGID NO: 39)
RASGSISRFLN YTSSLOS QOSYNTPIT
{AglAB-3 SEQUENCE SEGUENCE SEQUENCE
cHv83-1b15.G1{L328 Kk {SEQ ID NQO: 40) {SEQ ID NO: 41) | (SEQID NO: 42)
RASQSIGTFLN YASSLQS GOSYSVPIT
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Table 160. VH CDR Amino Acid Sequences

PCT/US2021/012364

Antibody VH CDR1 {SEQ | VH CDR2 {SEQID NO:) |  VH CDR3 {SEQID NO:)
D NO:
{AglAB-2 SEQUENCE SEQUENCE SEQUENCE
cHvB3- (SEQUID NO: 43) | {SEQ 1D NO: 44) (SEQ 1D NO: 45)
3a23.G1{L338C Kk SYVMH GVSSSGRSTRYVDSVKG | GGITGAPLVED
{AglAaB-3 SEQUENCE SEQUENCE SEQUENCE
cHV83- (SEQID NQ: 46) | {SEQID NO: 47) (SEQ 1D NO: 48)
1h15.G1{L328CHk SHIMY GISSNGLSSYYVDSVKG | GGRDRVPAVEDY
Table 11. VL ¥R Amino Acid Sequences
Antibody VL FR1 YL FR2 VL FR3 VL FR4
{SEC D NGy {(SEQ ID {SE ID NGsy {(SEQ D
NQ3 MO
[Ag]AB-2 SEQUENCE SEQUENCE SEQUEN

cHv83- (SEQ ID ( ID NO: 51) CE
3a23.G1{L32 NO: 50) GVPSRFSGSGSGTRRTLTISSIQ | (SEQ
8C)k DIGMTOSPSSLSASYG | WYQQKPGKA | PEDFATYYC ID NO:
DRVTITC PRVLIY 52)
FGQGTRL
EIKR
[Ag]AB-3 | SEQUENCE SEQUENCE SEQUEN
cHvE3- (SEQ ID NO: (S (SEQ ID NO: 55) CE
1bIS.GHL3 | 53) NG: 54) GVPSRFIGSGSGTDETLTISSLA | (SEQ
280k DIGMTOSPSSLSASIG | WYQQKPGKA | PEDFATYYC 1D NO:
DRVTITC PKVLIY 56)
FGQGTRL
EIKR
Table 12. VH FR Amino Acid Seqguences
Antibedy /H FR1 VH FR2 VH FR3 VH FR4
(SEQ 1B NOy) (SEQ ID (SEQ ID NO:) (SEQ ID
N3:)
[Ag]AB-2 | SEQUENCE ENCE | SEQUENCE SEQUENC
cHVR3- {SEQ ID NO: 57) wO I (SEQ ID NO: 59) E
3a23.G1{13 | EVQLVESGGGLVQPGGSLR | NO: 58) RFTISRDNSKNTLYLQMGSLR | (SEQ ID
28CHk LSCAASGFTFS WYRQAPGK | AEDMAVYYCAR NO: 60)
GLEYVS WGOGTM
VTVSS
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Antibody VH FR1 VH FR2 VH FR3 VH FR4
(SEQ 1D NO:) (SEQ ID (SEQ 1D NO:) (SEQ ID
NG:) MNO:)
EAS-,’;}AB‘3 SEQUENCE SEQUENCE | SEQUENCE SEQUENC
cHvE3~ (SEQ ID NO: 61 (Sm¢ ID (SEQ ID NO: 63) B
1PIS.GHL | EVOLVESGGGWYQPGGSL | NO: 62) RFTISRDNSKNLLYVHMGSLK | (SEQ ID
3280k | RLSCAASGFTES WVRQAPGK | PEDMAMYYCAR NO: 64)
GLEYVS WGEQGTL
VTVSS

Table 13. VL Domain Amino Acid Sequences

Variable region (double underline), constant region {dotted underline)

Antib VL (SEQ ID NO:)

ody

fAg]

AB-2 ) > NO: 65)

cHvE | DIOMTOSPSSLSASYGDRVTITCRASOSISRFLNWYQQOQKPGRAPKVLIYVTISSLOSGVYPSRFSGSGSGT
3- DETLTISSLOPEDFATYYCOOSYNTRPITFGQGTRLEIKR TVAAPSYFIFPPSDEQLKSGTASYVCLLNNFY
3a23. | PREAKVOWKVDNALOSGNSOESYTEQDSKDSTYSLSSTLTLSKADYEKHKYYACEV THOGLSSPYTK
G113 | SFNRGEC

28CH

[Ag] | SEQUENCE

AB-3 | (SEQ ID NO: 66)

cHvE | DIOMTQSPSSLSASIGDRVTITCRASOSIGTELNWYQOKPGKAPKVLIYVASSLOSGYPSREIGSGSGT
3- | DFTLTISSLQPEDFATYYCQQSYSVPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEY
IBIS. | PREAKVOWKYDNALQSGNSQESYTEQDSKDSTYSLSSTLILSKADYEKHKVYACEVTHQGLSSPVIK
GUL | SENRGEC

328C

i

Table 14. VH Domain Amino Acid Sequences

Variable region (double underline), constant region (dotied underline)
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Anti YVH (SEQ ID NG
bod
y
iAg] SEQUENCE
AB- | {SEQ ID NO: 67)

SKAKGAPRERQVYTERPSREEMTKNQYOLTCLYKGEY PO DIAVEWESNGQRENNYKTIPPYLDORGOE
FLYSKLTYDKSRWQOGNVFSCSYMHEALHNHYTOKSLSLSPGK

EQUENCE

(SEQ ID NO: 6%)
EVOLVESGGGWYOPGGESLRLSCAASGETESSHIMYWVROAPGKGLEYVSGISSNGLSSYYVDSVYKGR
FTISRDNSKNLLYVHMGSLKPEDMAMYYCARGGRDRVPAVFDYWGOGTLVTVSSASTKGPSVEPLA

Table 15, VL Nucleic Acid Sequences

~

&

cHv8

3a23
GY

£328
Clk

Anti Nucleotide sequences
bod
y
iAg] | SEQUENCE
AR- | {SEQ ID NO: 69)

GACATCCAGATGACCCAGTCTCCATCCTCCOTETCTGCATCTGTAGGAGACAGAGTCACCATCACLT
TOCCGGEGLAAGTCAGAGCATTAGCAGGTTTTTAAATTGGTATCAGCAGAAACCAGGGAAAGLCC
CTAAGGTCCTGATCTATGTTACATCCAGTTTACAAAGTGGGGTCCCATCAAGGTTCAGTGGCAGTG
GATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGUAACTTATTACT
GTCAACAGAGTTACAATACCCCTATCACCTTCGGLCAAGGGACACGACTGGAGATTAAACGGACT
GTCGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCY
GTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGC
CCTCCAATCGGRTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGTAAGGATAGCACCTACAGC
CTCAGCAGCACCCTGALGLTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGLCTGCGAAG
TCACCCATCAGGQGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGBAGAGTAT
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Anti Mucleotide sequences
bod
y
[Ag] | SEQUENCE
AB- | (SEQ ID NO: 70)

cHy
83-
ib15
G
32
8§C)

GACATCCAGATGACCCAGTCTCCATCOTCCCTOTCTGCATCTATAGGAGACAGAGTCACCATCALT
TGCCGGGCAAGTCAGAGCATTGGCACCTTTTTAAATTGGTATCAACAAAAACCAGGGAAAGCLCC
TAAGGTCCTGATCTATGTTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGETTCATTGGLAGTG
GATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACT
GTCAACAGAGTTACAGTGTTCCGATCACCTTCGGUCAAGGGACATGACTGLAGATTAAACGGALT
GTCGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGLCTCT
GITGTOTGCCTGCTGAATAACTTCTATCCCAGAGAGGLCAAAGTACAGTGGAAGGETGGATAALGC
CCTCCAATCGGGETAACTCCCAGGAGAGTOTCACAGAGCAGGACAGCAAGGBACAGTACCTACAGC
CTCAGCAGCACCCTGACGITGAGCAARAGCAGACTACGAGAAACACAAAGTCTACGLCTGLGAAG
TCACCCATCAGGGUCTGAGCTCGCCCGTCACAAAGAGUTTCAACAGGGGAGAGTGT

Table 16. VH Nucleic Acid Sequences

Anti
bod
A

Nucleotide sequences

{Ag]

SEQUENCE

{SEQ ID NO: 71)
GAGGTGCAGLTGGTGRAGTCTGEEGGAGGCTTGGTCCAGCCTGGGGEGETCCCTGAGACTCTCCT
GTGCAGCCTCTGGATTCACCTTCAGTAGTTATGTTATGCACTGGGTCCGCCAGGITCCAGGGAAG
GOACTGGAATATGTTTCAGGTGTTAGTAGTAGTGGGGATAGCACATTTTATGTAGACTCTGTGAA
GGGCAGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTTTATUTTCAAATGGGCAGLCTGA
GAGCTGAGGACATGGCTGTGTATTACTGTGCGAGAGG GGG TATAACTGGAGCTCCACTGRTTTTT
GATATCTGGGGCCAAGGGACAATGGETCACCETCTCTTICAGCATCCACCAAGGGCLCATCGETAT
CCCCCTGGLACCCTCCTCCAAGAGCACCTCTGGGGGCACAGLCGGLLCTGRGLTGLICTEGTCAAGE
ACTACTTCCCCQAACCGGETGALGGTGTCGTGGAACTCAGGLGLCCTGACCAGCGRLGTGIACACC
TTCCCGGLOTGTCCTACAGTCOTCAGGACTCTACTCCCTCAGCAGLGTGGTGACCETGUCCTCCAGE
AGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCLCAGTAACACCAAGGTGGALAA
GAAAGTTGAGCCCAAATCTTIGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAALTCCT
GGGGGGACCGETCAGTOTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATITCCLGGALCCC
TGAGGTCACATGCGTGETGGTGGACGTRAGCCALGAAGACCCTGAGGTCAAGTTCAACTGGTAL
GTGGACGGLGTGGAGGTGCATAATGLCAAGACAAAGCLGLGGGAGGAGCAGTACAACAGCALG
TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGALTGEUTGAATGGLAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCTGCCCAGCCCCCATCGAGAAAACCATCTCCAAAGRCCAAAGGGCAGC
CCCGAGAACCACAGGTGTACACCOTGCCCCCATCCCGGGAGGAGATGACCAAGAACTAGGTTAG
CCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGE
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGUTGGACTCCRACGGUTCCTICTICCTCTAT
AGCAAGCTCACCGTOGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGL
ATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCOTGTCTCOGGGTAAA
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Anti Mucleotide sequences
bod

[Ag] | SEQUENCE
AB- | {(SEQ ID NO: 72)

1 | GAGGTGCAACTGGTGGAGTCTGGGGGAGECTEGGTCCAGCCGGEGEGGETCCCTEAGACTCTCC
cHy | TOTGCAGCCTCTGGATTCACCTTCAGTAGTCATATTATGTACTGGGTCCGCCAGGCTCCAGGGAA
g3. | GGGACTGGAATATGTTTCGGGTATTAGCAGTAATGGACTTAGCTCATATTATGTTGACTCTGTGAA
(b5 | GOGCAGATTCACCATCTCCAGAGACAATTCCAAGARTTTACTGTATGTTCATATGGGCAGCCTGAA
7 | ACCTGAGGACATGGCTATGTATTACTGTGCGAGAGGGGGCCGGGATAGAGTGCCAGCTGTCTTT
Gl G ACTACTGEGGCCAGGGAACCCTGGTCACCGTCTCCTCOGCTTCCACCAAGGGCCCATCGGTCTT
L32 | e cCTBGCACCOTCOTCCAAGAGCACCTCTGGGGGCACAGCGELCCTGGGCTGCCTGETCAAGG
8C) | ACTACTTCCCCGAACCGGTGACGGTGTCETGGAACTCAGGCGCCCTGACCAGCGGCETGCACALT
kK | TTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGT
AGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAA
GAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCT
GGGEGGACCGTCAGTCTTCCTCTTCCCCCCAARACCCAAGGACACCCTCATGATCTCCCGGACCCT
TGAGGTCACATGOGTGGTGETGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC
GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCECGEGAGGAGCAGTACAACAGCACS
TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCTGCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGT
CCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAG
CCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGUGACATCGLCGTGGAGTGGGAGAGCAATGEE
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGECTCCTTCTTCCTCTAT
AGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGE
ATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA

Example 1: Exemplary Preparation of Auristatin Snecies

{0024} This example provides an exemplary method of preparation of the compound of
MMATH (roolecule 14), a monomethylauristatin molecule with thiophenylmethy] and
hydroxymethy! substituents. A schematic overview of the synthetic preparation of this molecule

is depicted in Figure 1.

Scheme 1

o

HN\/?L g T

o ci= e HEE\E\/EL\Q/
s REIRN—: L

U MeOH HCI “\Ei}

() (2
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{6025} Referring to the reaction outlined in Scheme 1, to a stirred (0 °C) suspension of
Ala(2-THY-OH (molecule T; 50.04 g, 0.29 mol) in MeOH (500.00 mL) was added SOCH: (100.07
ml, 1.38 mol} over 2 hours. The mixture was stirred at 23°C. After 17 h, volatile things were
evaporated under reduced pressure. The residue was dried further for 144 hours. Ala(2-Th)-
(OMe HCH was obtained (molecule 2). HPLC rt = 0.59 min {(standard method), ESI [M+H}+
1862,

Schere 2

N N
. £ RV N
»
X XL o S 5
HoN - Bo H,0 H N
T o o+ ~ - Bo’ \;/liox
ﬁ H _ - O\ O < )
4 N =9 \Ej
o0 e
(2} 3} 4
{0626} Referring to the reaction cutlined in Scheme 2, to a stirred (23 °C) suspension of

Ala{2-Th)-OMe HCI (molecule 2: 64.43 g, 0.29 mol} ,Boc-Dap-OH _DCHA (molecule 3.
163.64 g, 0.35 moly, WSC HCL(67.25 g, 0.35 mol) and HOBt H2Z0 (42.77 g, 0.28 mol} in
DCM (1.00 Ly was added EtaN (49.00 mL, 0.35 mol). After 18 h, the reaction mixture was
filtered through silica gel pad (approximately 500 g} and filter cake was washed with DCM (1
L} The filtrate was concentrated under reduced pressure until remain was about 500 mL.
Undissolved materials were filtered and filter cake was washed with DCM (100 mL}. To the
filtrate was added 1.0 M HCI ag. (500 mL} and then the mixture was stirred for 30 minutes. After
undissoived materials were filtered, the filtrate was separated. The separated organic layer was
added 1.0 M HCl aq. (500 mL) again and then the mixture was stirred for 30 minutes. After
separation, the organic layer was washed with sat. NaHCO3 aqg. (500 mL.), Brine (500 mL) and
dried over MgS(4. After the organic layer was filtered, the filtrate was concentrated under
reduced pressure. The residue was dried further for 3 hours. To the crude material was added

AcQOFE!L (200 mL)} and then the mixture was heated to B0°C (internal temperature). The mixture
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was filtered through Cellite before the filtrate was concentrated under reduce pressure. To the
residue was added AcOEt (150 mL} and then the mixture was heat to 80°C {internal temperature)
until materials were dissolved. The mixture was left stand at ambient temperature. After 24
hours, the mixture was filtered and the solid was washed with 50 mi of a 10:1 mixture of
Hexane/AcOEt two times. The solid was dried further for 14 hours. Boc-Dap-Ala{2-Th)}-OMe
{molecule 4; 92.30 g, 0.20 mol) was obtained. HPLC rt = 1.52 min (standard method), EST

[MAH]+ 4552,

Scheme 3:

(4) (5)

{6027} Referring to Scheme 3; under ice-bath cooling, to a stirred solution of LAH (825
g, 0.22 mol) in THF (500.00 mL) was added Boc-Dap-Ala{2-Th}-OMe (molecule 4; 39,10 g,
0.09 wol) in THF (100 ol with maintaiviog the inner temperature below 3°C over 2 hours. The
reaction mixture was stirred at the same temperature {inner temp; 5°C}). After 5 min, under ice-
bath cooling, to the mixiure were added H>O (8.5 mL) slowly, 15% NaOH aq (8.5 wlL) and Hx 0
(25.5 mL} in this order. The mixture was stirred at ambient temperature for 16 hours. The
muixture was tfiltered through a Celite pad and then filter cake was washed with 100 mU of AcOEt
three times. The filtrate was concentrated under reduced pressure. The residue was dried fursther
for 4 hours. To the crude material was added Toluene (110 mL) and then the mixture was heated
to 60°C until all materials were dissolved. The mixture was left stand at ambient termperature.
After 24 hours, the mixture was filtered and then the solid was washed with 50 mL of Toluene
two times and dried further for 1S hours. Boc-Dap-Ala2-Th)-CH0H (molecule §; 2843 g, 0.07
mol} was obtained. HPLC rt = 1.38 min (standard method), ESE [M+H}+ 4273,
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Scheme 4:
HCI
Bod S
MeOH
(5) (6)
{66238] Referring to the reaction outlined in Scheme 4, to a stirred (23 °C) solution of

Boec-Dap-Ala(2-Th)-CHOH (molecule 5; 19.42 ¢, 6.05 mol}) in MeOH (100.00 mL} was added
HCldioxane {(91.00 mL, 0.36 mol} . After 2 h, volatile things were evaporated under reduced
pressure. To the residus was added AcGEL (250 mL} and then the mixture was concentrated in
vacuo. This process was repeated twice. The residue was dried further for 20 hours. To the crude
material was added 20:1 mixture of ACN/HR0 (38 mb). The mixture was heated to 70°C
{(internal temperature) until all materials were dissolved, then the mixture was left stand at
ambient teroperature. After 24 hours, the mixture was filtered and then the solid was washed
with 15 mL of ACN two times. The solid was dried further for 8 hours. H-Dap-Ala(2-Th)-
CH,OH HCE(12.84 g, 0.04 mol) was obtained. HPLC rt = 0.60 min (standard method), ESI
[M+H+ 327.2 to a stirred (0 °C) suspension of Ala{Z-TH)-OH (50.04 g, 0.29 mol) in MeOH
{500.00 mL) was added SOCI; (100.07 mL, 1.38 mol} over 2 hours. The mixture was stirred at
23°C. After 17 h, volatile things were evaporated under reduced pressure. The residue was dried
further for 144 hours. Ala(2-Th)-OMe HCI was obtained {(molecule 6). HPLC 1t = 0.5% min
{standard method}, ESE[M+H}+ 3272

Scheme 3;

CMPL, DIFEA o]
Fmoc O * ~ o T T F\-; /U\ o
g M ~ EtOAC Foc” ™~ N .
i YT TR % A
H ~ PN -~ '
(D (8) %)
G629 Referring to the reaction ouilined in Scheme S, to a stirred {20 °C) solution of
peod s

(25)-2-{{(9H-fluoren-9-ylmethoxyjcarbonyljamino } -3-methylbutanoic acid (molecule 7; 100.00

g, 294.65 mmol), tert-butyl (3R, 45,58)-3~wethoxy-S-methyl-4-(methylaminoheptanoate
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{molecule 8; 63.69 g, 245 54 mmol), and 2-chioro-1-methylpyridin-1-ium todide (106.64 g,

417 42 mamol) wn ethyl acetate (2.50 L) ethyl acetate (2.50 L) wag added N,N-
ditsopropylethylamine (154 38 mL, 883.95 mmol) once consistent mixing was achieved. After
16 h, the crude reaction mixiure was filiered and washed with EtOAc. The solution was extracted
with T L of T M HC, followed by 1 L of water, followed by 0.5 L sodium bicarbonate, followed
by 0.5 L brine. The combined organic fraction was dried using magnesium sulfate, filtered and
concentrated under reduced pressure. tert-butyl (3R,48,58)-4-[{28)-2-{[{9H-fuoren-9-
yvimethoxycarbonyl]amino }-N 3-dimethylbutanamido]-3-methoxy-5-methylheptanoate
{molecule 9; 149.00 g, 0.26 mwol) was obtained as a piok solid. HPLC rt = 1.55 yuin (standard

method), ESI [M+H}+ 581.4.

Scheme 6

EiCAC
®) (10)
{0030} Referring to the reaction outlined in Scheme 6, to a stirred {20 °C) solution of tert-

butyl (3R, 45,55)-4-[{28)-2- {{(OH-fluoren-O-yImethoxy jcarbony! Jaming }-IN, 3~
dimethylbutanamido}-3-methoxy-5-methylheptanoate (molecule 9; 143.00 g, 24623 mmol} in
ethyl acetate (200.00 mL) was added diethylamine (200.00 mL, 1,930.63 romol) . After T h, the
crude mixture was concentrated in vacuo. The residue was dissolved in 200 mL of ethyl acetate
then concentrated agatn. This operation was repeated twice. To the residue was added 50 mL of
toluene, then concentrated. The residue was dissolved in 1000 mL of hexane. To the mixture was
added 500 mL of 1 M hydrochloric acid and 500 mL of water. The mixture was stirred for § min.
The biphasic mixture was put into separation funnel and aqueous layer was separated. The
organic laver was extracted by 500 mL ot 0.1 M hydrochloric actd twice. The combined aqueous
layer was washed with 500 mL of hexane twice. To the aqueous layer was added potassium
carbonate to adjust pH over 10. The aqueous solution was put into separation funnel and was
extracted by SO0 mlL of ethyl acetate 3 times. The combined organic layer was washed with 500

ml brine, dried over magnesium sulfate and concentrated in vacuo. tert-buty! (3R 48,5834~
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[{28)-2-amino-N,3-dimethylbutanamido]}-3-methoxy-5-methytheptanoate {molecule 10; 66.80 g,
0.19 mol) was obtained as a pink oil. HPLC rt = 0.82 min {standard method}, ESI [M+H}+
59.4.

43

Scheme 7:
N i

¥

N CH

Y
\T/\/

o)
H
Fmoeo, O R, ¢ N
? o\]< c Fmo \E\%N \:/ELN O\]<
o] //u\o’/\ i /;\ I -
) (10) (an
j0031] Referring to the reaction outlined in Scheme 7, to a stirred (20 °C) solution of

{28)-2-{[{9H-fluoren-9-yimethoxyearbonyi {methylJamino}-3-methyibutanoic acid {molecule
7, 55.00 g, 155.63 mmol), tert-butyl (3R,48,58)-4-{(28)-2-amino-N,3-dimethylbutanamido}-3-
methoxy-5-methylheptancate {molecule 10; 55.79 g, 0.16 mol), and 2-chloro-1-methylpyrnidin-1-
tum iodide (67.59 g, 264.56 mmuol} in ethyl acetate (1.50 L) ethyl acetate (1.50 L) was added

N, N-diisopropylethylamine (97 .85 ml., 560.25 mmotl) once consistent mixing was achieved.
After 16 h, the yellow precipitate was removed by celite filtration and washed with 100 mL of
EtOAc. The filtrate was put into separation funnel and was washed with 200 mL of I M
hydrochloric acid twice, 200 mL of water, 200 mL of saturated sodium bicarbonate solution
twice and brine. The organic layer was dried over maguesiur sulfate and concentrated in vacuo.
The residue was dried under hi-vac for 24 hours to give Fmoc-MeVal-Val-Dil-OtBu (molecule
11, 103.53 g, 0.15 wol) as a veliow foam. HPLC rt = 1.86 min (standard method), EST [M+H |+

O

694.5.

Scheme &
HCH o9
Fmoc Fmoc N OH
~N e N Y”R‘N
i dioxane i z

(1 (12)
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{6032 Referring to the reaction outlined in Scheme 8, to a stirred (20 °C) solution of
hydrochloric acid (57.64 mL, 230.58 mmol) was added tert-butyl (3R,45,58)-4-[(28)-2-{{258)-2~
{{(9H-fluoren-9-ylmethoxyjcarbonyl {{methyDamino } -3-methyibutanamide }-N 3-
dimethylbutanamido}-3-methoxy-5-methylheptanocaie (molecule 11; 20.00 g, 28.82 mmol}. After
16 h, the crude mixture was concentrated 7n vacuo. The residue was suspended in 50 mL of
toluene and concentrated in vacuo. This operation was repeated 3 times. The obtained residue
was dried under hi-vac for 24 hours to give Fmoc-MeVal-Val-Inl-OH (molecule 12; 1800 g,
0.03 mol) as a beige foam. HPLC rt =1 58 min {standard method), EST [M+H}H 638.6.

Scheme 9;

oS H‘%;‘}\/‘oq Frmoc R i D ‘ y
Fmoc.,, N, " oH o, L TN e N /\r - } o
Ty SN POAT &5 608 Res,
h ~ HCH h L!/

N
']NE N CH,Ch
S

ot

(12) (5) (13)

j0033] Referring to the reaction outlined in Scheme 9, to Dap-{2-Th)Ala-CH:OH HCI
{molecule 5, 3.94 g, 10.86 mmol) were added Fmoc-MeVal-Val-Bil-OH {molecule 12, 630 g,
9.88 mmol), EDC HCI(2.84 g, 14.82 mmel), HOBt (1.51 g, 9.88 mmol) and DIPEA (430 mL,
24.69 mmol}. The reaction mixture was stirred at 23 °C. After stisring for 18 b, to the mixture
was added CH2Clo (100 mL). The mixture was washed with 0. 1M HCI ag (100 mbL), sat.
NaHCOs ag. (100 mL.), then brine (100 mL). The organic layer was dried with MgS0, and solid
was removed by filtration. The organic layer was concentrated in vacuo to give Froc-MMATH
(“monomethylauristatin thiophenylmethyl hydroxymethyl) (molecule 13; 7.63 g, 0.01 mol).

HPLC st = 1.63 min (standard method), ESI [M+H|+ 9468

Scheme 10:

GO
s La P . £) &< SN

EoAc \;:)

Fmoc-MMATH (13) MMATH (14)

¥



WO 2021/142029 PCT/US2021/012364
22

{6034} Referring to the reaction outlined in Scheme 10, to Fmoc-MMATH (molecule 13;
7.13 g, 7.54 mmol) were added EtOAc (100.00 mL), dodecyl mercaptan (3.61 ml, 15.07 mmol}
and DBU (0.23 mL, 1.51 mmol}. The reaction mixture was stirred at 23 °C. After stirring for 18
h, the crude mixture was put into separation funnel and was extracted with 50 mL of 1.OM
hydrochioric acid twice. The combined aqueous layer was washed with 100 mL of ethyi acetate
twice. The aqueous solution was moved to a round bottom flask. To the mixture was added
potassium carbonate to adjust the pH of the mixture over 10, The aqueous solution was put into
separation funnel and was extracted with 100 mL of ethyl acetate twice. The combined organic
layer was washed with brine, dried over magnesium sulfate and concentrated in vacuo. The
residue was dried under hi-vac for 16 hours to give MMATH (molecule 14; 4.51 g, 0.01 mol) as

a colorless foarn. HPLC rt = 0.95 min (standard method), ESI [M+H}+ 724.7.

Example 2: Exemplary Preparation of Auristatin Linker-Toxin Species

{0035} This example provides an exemplary method of preparation of the compound of
MMATH (molecule 14), a thiophenvlruethyl hvdroxymethyl auristatin molecule, with a linker

suitable for coupling to a targeting molecule.
Scheme 11:

O. _NH,

Y

HN
NaCO.H (aq)

/ 9 0 e
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HN7s)
7%
(1%) (16}
{6036} Referring to the reaction outlined in Scheme 11, to a stirred 23 °C solution of

Boc 0 (137.0 g, 628 mmol) in THF (600 rul.) was added HaN-Cit-OH (molecule 15; 100.0 g,

571 mmol) and NaCGO:;H (71.9 g, 856 mmol) in water (600 mL). After 16h, a precipitate formed
and after 20 h the reaction was complete by LCMS analysis. The volatile organics were removed
under reduced pressure and the reaction adjusted to pH 4 2 M HC1 and extracted with EtCAC (4

x 750 mL}. The combined organic was washed with Brine and dried with MgSO4. The solution
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7%

was filtered and concentrated under reduced pressure to vield 77% of molecule 16 as a white

solid.

Scheme 12:

EEDQ
HoN e
N

i [

L on EOHSC
33%

(15) (16)
10037} Referring to the reaction outlined in Scheme 12, to a stirred 50 °C solution of

Boce-Cit (ruolecule 16, 120.0 g, 436 mmol) in EtOH (600 mL ) was added Paba (64 4 g, 523
mmol} and EEDQ (1293 g, 523 mmol). The solution was stirred for 24 h and the organic
solvents were concentrated to 300 mL. The concenirated crude solution is triturated by adding to

1.0L of EtOAc followed by addition 2.0 L of Hexanes and stirred for | h. The white solid was

e
i
I

% yield.

coliected by filtration and dried under reduced pressure to obtained molecule 16 in

Scheme 13:

Sl O
T L
P NG,
(16) (7
{6033} Referring to the reaction outlined in Scheme 13, to a stirred 23 °C solution of

Boce-Cit-Paba (molecule 16; 10.0 g, 26.3 mmol) in MeCN (300 mL) was added Im (1.79 g, 26.3
mmol) and then PNP-COCI (7.95 g, 39.4 mmol). After 16h, the reaction was concentrated under
reduced pressure to give a vellow oil. To the oil was added 300 mL of EtOAc and the solution
was triturated for 15 minutes. The white precipitate was collected by filtration and the

supernatant was concentrated to 50% volume and the second batch triturated for 15 min and
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collected by filtration. The combined materials were dried under reduced pressure to vield

molecule 17 as a white powder in 69% vield.

Scheme 14

ey HOANH,O
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D
HN (18}
O}\NHQ
{8039 Referring to the reaction cutlined in Scheme 14, to a stirred 23 °C solution of

Boe-Cit-Paba-PNP {(molecule 17; 145 g, 2.65 mmol) in DMF (21 mL) was added MMATH
{molecule 14; 1.2 g, 1.66 mamol) and HOAL (83.7 mg, .55 mmol), and then NMM (0.73 mL,
6.63 mmol}. After 72 h the reaction was diluted with EtOAc (200 mL) and washed with 1.0 M
HCI (2 x 100 mL), followed by Sat. NaHCGOs (1 x 100 mL) and Brine {1 x 100 mL}. The organic
layer was dried with Mg8Q,, filtered and concentrated under reduced pressure. The vellow foam
was purified by Flash column chromatography on silica gel using 0% to 10% MeOH in EtOAc to

give Boc-{(it-Paba-MMATH (molecule 18) as a white foam in 80% vield.



WO 2021/142029 PCT/US2021/012364
25

Scheme 15;
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{0040 Referring to the reaction ocutlined in Scheme 15, Boc-Cit-Paba-MMATH

{molecule 18, 1.2 g, 1.06 mmol} is dissolved in MeCUN {6 mL} using 5 min of sonication. To a
stirred 23 °C solution of Boc-Cit-Paba-MMATH (molecule 18; 1.2 ¢, 1.06 mmol) in MeCN (6
mi}is added H:POs (6 mL). After 16 b, the solution was diluted with water (15 mL} and
adjusted to pH 8 with 10 M aq NaOH. The aqueous layer was extracted with DCM ( 2 x 100
ml.}. The combined organics were dried with MgSQ,, filtered and concentrated under reduced

pressure to yield Cit-Paba-MMATH (molecule 19) as yellow foam in 98% vield.

Scheme 16:

- NaOH (4 M) -
. o - MeCN
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[0041] Referring to the reaction outlined in Scheme 16, to a stirred 0 °C suspension of -

homoVal {molecule 20; 1000 mg, 7.62 mmol) in MeCN (40 mL) was added 4 M NaQH (3 .81

mk, 15.25 mmol} followed by slow addition (1 mL/min) of dilute CIACCH (0.60 mi, 7.55 mmol}
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in MeCN (10 mL} After 20 min, the reaction was diluted with 1 M HCIE (100 mL} and EtQAc
(100 mL}. The agueous layer was removed and the organic fayer washed with 1 M HCI (G x 100
mb} followed by brine (1 x100 mi}. The organic layer was dried with MgSQy, filtered and
concentrated under reduced pressure. The crude reaction was purified by RP-HPLC with a
Phenomex Gemini-NX column using 5% to 98% MeCN in 0.65% agueous TFA as the eluent.

Molecule 21 was obtained as a colorless oif (1.14 g).

Scheme 17:
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{6042 Referring to the reaction outlined in Scheme 17, to a stirred 0 °C solution of

DMTMMT (55 mg, 0.14 moly in DMF (0.5 mL) was added DIPEA (100 uyL, 0.57 munol)
followed by HZN-Cit-Paba-MMATH (molecule 19; 105 mg, 0.1 mmol}. After stirring the
reaction for 5 min, ClAc- B-homoVal (molecule 21; 30 mg, 0.14 mmol) was added. After 1 h, the
crude solution was purified preparatory RP-HPLC with a Phenomenex Gemini 10y, C18 110 A
column using 5% to 98%% MeCN in 0.05% aqueous TFA as the eluent. MMATH-L-Cl {molecule

223 was obtained as a white powder {114 mg, 91%).

{6043} in other embodiments of the present disclosure, a MMATH linker-toxin
combination includes a bromo- and 1odo- derivative of molecule 22, where the chloro group is
replaced with a bromo group (molecule 23) or an iodo group (molecule 24}, where “Payload”
represents a toxin. In some embodiments of the present disclosure, the toxin 1s MMATH

{molecule 22) connected via the N-terminal nitrogen.
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[3044] In some embodiments of the present disclosure, the Payload of molecules 23, 24,
or 25 can be represented by an agent, such as a toxin.
{6045} In some embodiments of the present disclosure, a compound is represented by

molecule 26, wherein Payload represents an agent, such as a toxin, and R represents a target-
binding moiety, such as an antibody or antigen-binding thereof, or any other molecule via a free

thiol group.
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Examuple 3: In Vigre Cyvtotoxicity of Auristatin Species

{6046} In this exemplary study, an i vifro cytotoxicity was used to evaluate the
relatively toxicity of MMATH (a thiophenyimethyl hydroxymethyl derivative of an auristatin),

as shown herein as formula (1), an auristatin species of the present disclosure.

10047} In this assay, the test cells were plated and grown to an appropriate cell density

{e.g., 1500 cells/well (50uL per well} for SW780 cells). The cells were treated with the drug
(MMATH or MMAE {monomethylauristatin E}) at concentrations ranging from 10uM to 10™
nM in triplicate for 5 days. On the day ¢ endpoint, the cells were incubated with 20ul. of Presio
Blue @ 37C for 2hr and the signal was read on a Biotek synergy H4 plate reader. After media
background was subtracted, the percent survival was calculated and plotted to determine the

ECS50, as shown in the exemplary results of Table 1.

Table 1: In Vitro Cytotoxicity of Auristatin Species

ECS0 (nh}
Toxin , . .
SW780 SKOV3 SW780 HCC1954 PC3
MMAE 0.31 0.19 022 0.03 .24
MMATH 0.38 0.20 (.26 0.03 0.24
{0048} In an exemplary study, the binding of MMAE and MMATH to tubulin was

measured, showing a Kp of 69.9 nM (MMAE) and 204.4 nM (MMATH}. The exemplary results
show that the novel MMATH auristatin species has a comparable toxicity to MMAE. These
exemplary results also show that this corparable in vitro efficacy was achieved with a molecule

with a lower affinity to tubulin, its presumed molecular target for efficacy.
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Example 4: Stability of Linker Species

{6049} In this exemplary study, an i virro study was used to evaluate the stability of a

linker (molecule 26) of the present disclosure compared to a valine-citrulline {vc) linker.

{0050] in this study, relative kinetic rates of cleavage by a variety of cathepsins for two
different cysteine-conjugated drug linkers were measured by LCMS . The enzymes {(cathepsins B,
D H, K, L, and 8) were activated prior to introduction to subsirate. One substrate was the
auristatin MMAE linked to cysteine via a valine-citrulline-PAB-carboxy linker {CAS No.
646502-53-6) and the other was the MMATH auristatin of the present disclosure {molecule 14}

linked to a cysteine via a linker of molecule 26.

{0051} Two different thiol-linked cysteine-linked auristating (MMATH-L-Cys and Cys-
ve-MMAE} were incubated at 37°C with pre-activated enzymes over a 48 h time period.
Timepoints were aliquotted directly into Z M, pH 9 Tris buffer to stop enzymatic activity and
then imomediately frozen to -B0°C. AUCs of MS XICs of both free drug and cysteine-linked drug
for each were monitored over time. All samples were run on a Thermo LTQ Velos OrbiTrap
mass spectrometer using a Dionex LC front end. The arvounts of original cysteine-linked drug,

free drug, and cleaved “linker” stubs were measured over time.

{0052] Referring to Figures 2A and 2B, the exemplary results show that a cysteine-linked
to MMATH with the linker of molecule 26 showed a higher stability than the corresponding
cysteine-linked to veMMAE. In results with cathepsins H, D, L, K, and §, the results showed a
similar relatively stability between the two linkers for all cathepsins. Cathepsin I and L cleaved
at a rate comparable to cathepsin B, while cathepsin H cleaved relatively slower than cathepsin

B. Cathepsins K and 3 cleaved relatively faster than cathepsin B.

[8053] In another exemplary study, the stability of the two cysteine-linked auristatio
species were tested in an activated lysosome-derived lysate. In this study, lysosomes were lysed
by three consecutive freeze/thaw cycles, followed by 30 min of sonication. The cysteine-linked
auristating were incubated at 37°C with pre-activated lysosomes over 3 24 h time period. In this
study, the cysteine-MMATH-L substrate was incubated with a 5x lysosome concentration.
Timepoints were taken throughout the incubation and AUCs of MS XICs for both free drug and

cys-DL were monitored over time. All samples were run on a Thermo LTQ Velos OrbiTrap mass
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spectrometer using a Dionex LC front end. The amounts of original cysteine-linked drug, free

drug, and cleaved “linker” stubs were measured over time.

j8054] Referring to Figures 3A and 3B, the exemplary results show that a cysteine-linked
to MMATH with the linker of molecule 26 showed a comparable stability in activated lysosomes
than the corresponding cysteine-linked to veMMAE, even with the former having been treated
with a 5x lysosomal concentration, thus indicating about a 5x slower rate of cleavage than

veMMAE linker.

{0055} in a further exemplary study, the stability of the substrates were determined in the
presence of four different carboxylesterases (human or mouse CES-1 and CES-1C). In this study,
the enzymes were activated prior to substrate infroduction and then incubated with the substrate
at 37°C over a 48 h time period. Timepoints were aliquotted directly into 2 M, pH 9 Tris buffer
to stop enzymatic activity and then imunediately frozen to -80°C. AUCs of MS XICs of both free
drug and cysteine-linked drug for each were monitored over time. All samples were un on a
Thermo LTQ Velos OrbiTrap mass spectrometer using a Dionex LC front end. The amounts of

original cysteine-linked drug, free drug, and cleaved “linker” stubs were measured over time.

{6056} In this study using CHES-1 or CES-1C mouse or human carboxylesterases, no
cleavage of either substrate was observed by human or mouse CES-1. However, cysteine-
veMMAE was completely cleaved in 48 hrs by both human and mouse CES-1C. For the
MMATH-linker of the present disclosure, cleavage by mouse or human CES-1C begin around 12
hours, and at a rate substantially slower than that observed with veMMAE.

HEIRY These exemplary results show that the linker of molecule 26 has a higher stability
than the valine-citrulline linker in both activated enzymes and lysosomes. These exemplary
results show that the linker-MMATH of molecule 26 has a higher stability than the veMMAE in

both activated enzyres and lysosomes.

Example 5: Movel Antibody Conjugation Site

{6058} In this exemplary study, a leucine residue located in the FG-loop of the human
1g(G1 heavy chain constant region. For reference, the leucine in question is found in the context
of the sequence KVSNKALPAPI (i.e., position 328 Kabat numbering). In the present disclosure,

the feucine at this position was site-specifically modified to cysteine, 7o, KVSNKACPAPL
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{6059] in this study, the monoclonal antibody trastuzumab, which specifically binds the
target HER2, was modified at this position from leucine to cysteine to determine the suitability
for drug conjugation and other effects. A comparison between the native trastuzumab and the

modified version of the present disclosure is presented below.

trastuzumab trastuzumab (L328C)
Drug-Antibody Ratio (DAR) 2 1.7
% Unconjugated 36% 1%
% Aggregated 5% 8%
In vive Efficacy of ADC 3/8
FeyR1 binding (pM) 239 701 {2.93x reduction)
Clq decrease 1.02x reduction 3.4x reduction

{6060} These exemplary results showed a significant decrease in the binding to the Foy

receptors of the L328C variant of the present disclosure as compared to the original antibody,
while resulting in a specific DAR of approximately 2, vet resulting in a highly efficient

conjugation 7.e. less than 1% conjugated antibody.

{6061} Other examples of this mutations as described herein (anti-PSMA and anti-
SLC34A2 antibodies)

{6062] These exemplary results demonstrate the advantages of using antibodies or
activatable antibodies with this site-specific modification, to provide an efficient, conirolied site

for conjugation with a specific stoichiometry.

¥xample 6: Exemplary Method of Conjugation

{6063} In this example, an exemplary conjugation method is described to conjugate an

auristatin MMATH of the present disclosure to an antibody molecule.

{6064} Referring to the exemplary process flow diagram of Figure 4, in an exemplary
method of the present disclosure, an antibody having a cysteine residue at Kabat position 328 is
provided at a concentration of 14 g/L at a pH of 7.2. The antibody solution is filtered and then
reduced with the reducing agent tns(2-carboxyethylyphosphine (TCEP) at a 9.1 TCEP antibody

molar ratio for 80-120 minutes at 20°C. The reaction was filtered by tangential flow filtration
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{TFF) at 8 diavolumes and recovered at 12 g/L.. The antibody was re-oxidized with (L)

dehydroascorbic acid {BHA) at a 101 DHAantibody molar ratio for 90 minuies at 20°C.

j8065] The MMATH linker-toxin compound having a formula (Iil}, where R2is a
chlorine, was activated with sodium iodide. The activated linker-toxin was added to the re-
oxidized antibody at a 9:1 linker-toxin:antibody molar ratio for 12-16 hours at 20°C to allow
conjugation of the linker-toxin to the antibody. The reaction mixture was filtered by TFF at 10
diavolumes and recovered at 17 ¢/L. Analysis of the conjugated antibody showed site-specific

conjugation at the Kabat 328 cysteine positions with a DAR of 2.

{0066] These exemplary results showed that the auristatin derivatives of the present
disclosure can be conjugated to an antibody in a site-specific manner to provide an antibody-drug

conjugate with a DAR of 2.

{6067] These exemplary results also showed that by conjugating the linker-toxin to a site-
specific cysteine at Kabat position 328, the conjugation can proceed using an iodine-activated
coupling of the linker-toxin to the cysteine thiol group. In this manner, the conjugated product is
less susceptible to decoujugation reactions than thiol-maleimide conjugates, the latter of which
can more readily be reversed by thiol exchange, resulting in an undesirable release of the linker-
toxin. The use of antibodies with site-specific cysteines for linker-toxin conjugation, such as
those at Kabat position 328, also provide a conjugated antibody product with a DAR of 2. The
use of such antibodies with site-specific cysteine residues, such as those at Kabat position 328,
also allow linker-toxin conjugation to the antibody without distuption of the native intra- or

interchain disulfide bonds of the antibody.

Other Embodiments
{6068] While the invention has been described in conjunction with the detailed
description thereof, the foregoing description is intended to illustrate and not limit the scope of
the invention, which is defined by the scope of the appended claims. Other aspects, advantages,

and modifications are within the scope of the following.



